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ABSTRACT 


Although    the    conception   of    the    conditioned    response  has 
changed    radically    since    Pavlov's    day,    the   notion   persists  that 
some    involuntary   reflexes    such   as    salivary    secretion   can   be  con- 
ditioned   relatively    independently   of   attitudinal    or  voluntary 
influence.      This    assumption   contrasts   with   the   widespread  belief 
that    the   unconditioned    salivary   response    can   be    brought  under 
voluntary   control   readily,    although    indirectly,    by   certain  sym- 
bolic   processes,    such   as    thoughts    of   a   nice,    juicy    steak.      A  re- 
view  of    the    literature    fails    to   uncover    adequate  experimental 
investigation   of    these    assumptions    as    they    pertain   to  saliva- 
tion,   but    recent    developments    in   salivary   conditioning  tech- 
niques  make   a   new   investigation   seem  warranted.      The  present 
study    focuses    primarily   on   the    first    assumption,    namely,  on 
whether    subjects    can    influence    their    conditioned    salivary  re- 
sponse  by   voluntary   mental   effort,    but    some    information  bearing 
on   the    second   assumption    is    obtained   as    a    secondary    feature  of 
the  study. 

Two   experiments   were    conducted    in  which   the  independent 
variable    consisted    of    facilitatory   and    inhibitory  instructions 
asking    subjects    to    increase    or   decrease    salivation,  respectively, 
by   making    a   mental   effort    to   a    repeated    signal.      The  dependent 
variable   \-7as    the   difference   betv;een   the    average   magnitude    of  the 
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salivary  response   to   the    signal    (CS)    and    the   average  response 
magnitude   during    comparable    sampling    periods.      Only   trials  dur- 
ing which   there   was   no   appreciable   motor   activity   of   the  mouth 
or   tongue   were  used. 

In   the    first    experiment    22    facilitatory   and    26  inhibi- 
tory  subjects   each  were   given    10   conditioning   trials,   which  con 
sisted   of   a   tone    (CS)    followed    in    10   sec   by   3   cc   of   0.5%  citric 
acid    (US).      All   trials   were   administered   automatically   by  timin 
and    programming   equipment    at    an   intertrial    interval  directly 
dependent   upon   the    subject's   ongoing   salivary  rate.      The  in- 
structions   proved   to   be   a   significant    factor   affecting  condi- 
tioning  performance.      Subjects   who   received   the   facilitatory  in 
structions    showed   significant    CR  acquisition,   while   those  who 
received    inhibitory   instructions    showed   hardly  any   evidence  of 
condit  ioning . 

The   second   experiment   replicated    this    instructional  ef- 
fect  and   extended    the    finding   to   a  different    subject  population 
a   more    effective   US,    a   different    experimental    laboratory,    and  a 
slightly  different   experimental    procedure.      The   second  experi- 
ment  also   asked   whether    instructions    could   affect    salivary  rate 
to   the    CS  when   that    CS  was   never    followed   directly   by   the  US. 
Four   groups   of    18   subjects   were   employed    in  a   2   x   2   design  to 
compare    the   effect    of    facilitatory   and    inhibitory  instructions 
upon   salivary  response   to   the   CS   of   subjects   who   received  eithe 
a   paired   or   a   nonpaired   CS   and   US    schedule.      All   subjects  re- 
ceived   10   CSs    (tones)    and    10   USs    (3cc   of   0.3%   acetic  acid), 
and   all   subjects   were    informed    in   advance   of  whether   or   not  the 
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CS  would   be   paired  with   the  US. 

The    results    indicated    that    instructions    had   a  highly 
significant    effect    upon   salivary   response    to    the    CS    in   the  same 
direction   as    in   the    earlier    experiment,    although   this  effect 
was    limited   mainly    to    the    two   conditioning   groups.  Instructions 
had    only   a   minimal   effect    on   response   when   the    CS   was    not  paired 
with   the    US,    in   contradiction   to    the    common   belief    that  such 
control    is  possible. 

The   most    important    finding   of    the    experiment    for  condi- 
tioning  theory  was    that    the    instructional   effect  was   much  more 
significant   than   the   effect    of   stimulus    pairing,    and  accounted 
for   twice   as   much   of   the   b e t we e n- gr ou p s   variance.      That   a  non- 
associative    factor    should   be   more    effective    than   an  associative 
factor   has    little    precedence    in   studies    of   classical  condition- 
ing.     Stimulus    pairing   was    an   important    factor    for    subjects  who 
had   received    facilitatory    instructions,    as    earlier   studies  in- 
dicated   it    to   be   when   no    instructions   were    given,    but  stimulus 
pairing   was    not    important    for    subjects   who   had    received  inhibi- 
tory instructions. 
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THE   EFFECT   OF   FACILITATORY  AND  INHIBITORY 
INSTRUCTIONS   UPON   SALIVARY  CONDITIONING 


INTRODUCTION 


Whenever    in   any    scientific   endeavor    certain  findings 
are   accepted   uncritically   and   their    implications  overgeneral- 
ized,    as   were    Pavlov's   results   with  dogs,    there    is   apt    to  fol- 
low a    long,    slow   recovery    period   during   which   many    implicit  as- 
sumptions  derived   during   the   earlier    period   have   to   be  isolated 
and    independently   r e - e va  1  ua t e d .      One    of    these    assumptions  which 
has    persisted    in   some   areas   of   psychology   since   the  Pavlovian 
era   is    that    there   are    some   conditioned   reflexes    in  humans  which 
are   relatively   independent   of   voluntary   or   attiti.idinal  control. 
The    present    thesis    examines    this    assumption  with   respect    to  the 
classical   conditioning   of   the   human   salivary  response. 

A  review  of   the    literature   has    failed    to   uncover  any 
previous    experimental   work  which   specifically   asks    the  subject 
voluntarily    to    influence   his    salivary    response    in   the  classical 
conditioning    situation.      The   most   nearly   comparable   research  is 
that    in   which  Razran    (1935)    found    that    subjects    (N   =   3)  who 
were    instructed    to    form  associations    between    the  conditioned 
stimulus    (CS)    and    the   unconditioned    stimulus    (US)    did  give 
larger    and   more    stable    salivary   responses    than   did  subjects 
(N   =    3)    who   were    instructed   not    to    form   such   associations.  On 
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the    basis    of    this    and    similar   work,    Razran   has    persisted  in 
warning   of    the    possible    interference   of   central   factors   on  the 
underlying   "pure"   conditioning   process.      He   advocates   the  ap- 
proach  of    bypassing    possible    attitudinal    factors    by   using  cover 
tasks    to   disguise    the    true    nature   of    the    conditioning    task  from 
the   subject.      If   one   assumes    that   there    is   a   "pure"  condition- 
ing  process    separable    from   perceptual   or   cognitive  accompani- 
ments,   this   approach  might   be   advisable.      But,    if   one   views  the 
subject's    set    tox^7ard    the   task   as   a   class    of   determining  vari- 
ables   lying   within   the    system,    or    simply   questions   what    the  re- 
lationship  to    the    conditioning    process    might    be,    then   the  direct 
study   of    the    two    processes    together   would    seem  advisable. 

Before    the    question   of   voluntary    factors    and  salivary 
conditioning    can   be    considered,    it   will   be    necessary   to  consid- 
er   the    status    of   human    salivary   conditioning   by    itself.  The 
fact    is    that,    despite   the   rich    legacy   of   Pavlov's  experimental 
findings    on   conditioned    salivation    in   dogs,    almost    nothing  reli- 
able   is   known   about    the    conditioned    salivary   response    in  human 
subjects.      Few   experimenters    have   attempted   research    in  this 
area   and    of    those   who   have,    few  have    obtained    clearcut  evidence 
of    conditioning.      Numerous    technical    problems    have  character- 
ized   the    attempts    to    obtain   an   accurate    index   of    salivary  flow 
in   human   subjects.      Wide   variation   between   subjects    and  between 
trials    for    individual    subjects    is    characteristic    of   the  ongoing 
salivary   response    and    provides    as   much   of   a   measurement  problem 
as    it    does    for    any   of    the    autonom.  ic  responses. 

In   recent   years    at   Duke   University,    however,    a  solution 
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has    been   reached    for    the   more    crucial   methodological  obstacles 
and    several   experiments   now  have   been   completed    (Feather,  1967; 
Feather,    Delse,    and    Bryson,    1967)    which   provide    reliable  evi- 
dence   of   human   salivary    conditioning.      Only    since    this  basic 
step  has    it    become    possible    to   consider    the    role    of  voluntary 
factors    in   salivary   conditioning    in   a   way   which  would   give  a 
meaningful  answer. 

As    a   background    for    the    present   work,    it    is  informative 
to   consider   how   comparable    studies   have    proceeded   with  other, 
more    frequently    studied    responses.      Research   on  attitudinal 
factors    in   conditioning   generally   has    involved    the   use    of  in- 
structions  as   the    independent   variable,    and   these   have   been  di- 
rected   (1)    at    informing   the   subject   how   to   respond,    or    (2)  at 
informing    the    subject   about    the   nature   of   the    stimulus  situa- 
tion.     The    former   approach   is    considered   the   most   relevant  for 
the   present   research  because    it    focuses   directly  upon   the  reac- 
tional   state   of   the   subject    (i.e.,    voluntary   set   or  intention). 
For   reasons   which   are   not   entirely   clear,    this   direct  approach 
has   been    limited    almost    exclusively    to    studies    of    skeletal  re- 
sponses,   such   as    the    eyeblink   or    finger   withdrav/al,    until  the 
present    application   to    the    salivary  response. 

Studies    of    the    effect    of    instructions    on   eyelid  condi- 
tioning   (Miller,    1939;    Norris   and   Grant,    1948;    Nicholls  and 
Kimble,    1964)    have    indicated    that   when   subjects    are   given  in- 
hibitory   instructions    not    to   blink   "until   the    airpuff  strikes 
your    eye,"    there    is    a   depressed   rate    and   magnitude    of  condi- 
tioned   responses    (CR.s),    v/hereas   when   given   neutral  instructions 
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to    "relax   and    let    your    eye   movements    take    care   of  themselves," 
there    is    a   much   higher    rate    and    level   of    CRs    attained.  When 
subjects    are    given   voluntary    instructions   which   ask    them  to 
blink   to    the    CS   directly,    there    is    an   even   more    rapid    and  higher 
level   of   eyeblink   responses    (Gormezano   and   Moore,    1962),  but 
these   responses    appear    to   be   of   a   different    form  and  latency 
than   those   which   occur    in   the    typical   conditioning  experiment 
or    following    the   other    instructions.      In   summary,    it   would  ap- 
pear  that   verbally   induced   sets    aroused   by    instructions  influ- 
ence   to   a   great    extent    the    type    and    the   number   of   eyelid  re- 
sponses  which  appear,    although   they   do   not   determine  completely 
the   eyelid   conditioning  process. 

Research   on   the    relationship   between   attitudinal  factors 
and   autonomic   responses   generally   has    stemmed   from  a  different 
viewpoint.      Some   theorists    (Mowrer,    1938)    suggest    that    the  con- 
ditioning  process    consists   essentially   of   a   state   of  expectancy 
which   develops   gradually   as   a   function  of   associative  experience 
in   the    conditioning    situation.      This    reasoning    suggests    that  if 
the    state    of    expectancy   could    be   developed    immediately,    by  in- 
structions   for    instance,    then   the    stimulus    pairing   or  associa- 
tive   experience   would   be   unnecessary    for    conditioning    to  occur. 
In   a    typical   design   of    this    type,    subjects   were    told    they  would 
receive    a    shock    (US)    following   a    tone    (CS),    and    then   before  any 
stimulus    pairing   had   occurred,    a    significant    increase    in  the 
magnitude    of    the   galvanic    skin   response    (GSR.)    was  observed 
(Cook   and   Harris,    1937).  '  ■ 

An   unsettled    issue    for    conditioning    theorists  (Kimble, 
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1967,    pp.    94-96)    is    the    interpretation   of   this   type   of  response, 
however.      Are    these    responses    classically    conditioned   within  the 
situation,    or   are    they   responses   which   earlier   were    acquired  to 
the    meaning   of    the   word    "shock"   and   which   are    transferred    to  the 
present    situation?      Intertwined   with   these    issues    is    the  ques- 
tion  of    possible    s ke  1  e t a  1- r e s po n s e    mediation  which   could  remove 
the    issue    from  one    of    conditioning   altogether,    at    least    for  the 
autonomic    response   under    consideration.      For    instance,    as  Smith 
(1967)    has    suggested,    the    alteration    in   autonomic    response  might 
be    actually   a    secondary   and   unlearned   effect    of   changes    in  the 
skeletal  musculature. 

Answers    to    these   questions    must    await    further  research, 
but    it   might    be    expeditious    to   abandon    this    complicated  indirect 
approach   of   manipulating    the    subject's    set    and    study  response 
factors   more   directly.      With  one   exception,    there   has   been  no 
research   on   the   voluntary   control   of   a    classically  conditioned 
autonomic   response   until   the    present    study,    although   recent  at- 
tempts   to    condition   the   GSR   and   heart-rate    responses   by  instru- 
mental  techniques    may   represent    a    similar    trend    (Fowler  and 
Kimmel,    1962;    Kimmel   and   Kimme 1 ,    1963;    Crider,    Shapiro,  and 
Tursky,    1966).      There    is    one    recent    study   on   the    classical  con- 
ditioning   of    the   GSR  which   does    pave    the   way    for    the  present 
study    on   salivation.      Hill    (1966)    found    that    cleverly  worded  in- 
structions   encouraging    some    subjects    to   allow   themselves    to  be 
conditioned    led    to   a   significantly   higher    magnitude    of  response 
and   greater    resistance    to   extinction,  than   did    instructions  en- 
couraging   other    subjects    to   resist    such   conditioning.      The  pre- 
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sent    study   represents    another    such   attempt    to   approach  directly 
the    possible    role    of   voluntary    factors    in   the    conditioning   of  an 
autonomicresponse. 


Purpose    of    the    Present  Studies 

The    present   work  was    the    outgrowth   of    earlier  studies 
(Feather,    1967)    which   sought    to   demonstrate    the    occurrence  of 
human   salivary   conditioning   with  various    types    of    controls.  One 
of    the    main   reasons    that    this    original   work   was    undertaken,  as 
Feather   states    (1967,    p.    118),    was   because   of   the   hope    that  the 
salivary   reflex   might    be    influenced    relatively    little    by  volun- 
tary  and   attitudinal   variables.      After    the    basic    studies  demon- 
strating   the    acquisition   of    salivary   response    independent  of 
sensitization   or    pseudocond it ioning ,    it   was    logical    to    check  on 
this    original  assumption. 

The    purpose   of   the    present   studies   was   to  determine 
whether    the    course    of    salivary   conditioning    could    be  influenced 
by   giving    some    subjects    facilitatory    instructions    asking    them  to 
increase    their   rate    of    salivation   to    the    CS ,    while    giving  other 
subjects    inhibitory    instructions    asking    them   to    inhibit  saliva- 
tion  to    the    CS.      All    subjects   were    informed    of    the    stimulus  con- 
tingencies   (i.e. ,    whether    or   not    the    CS   would   be    followed    by  the 
US)    in   an   effort    to    insure   homogeneity    of   expectation   among  sub- 
jects.     The    research    involved    two    separate   experiments,    both  of 
which   had    this    basic    instructional   comparison   as    their  major 
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purpose.  Experiment  I  was  conducted  during  the  summer  of  1965, 
but  the  unexpected  outcome  of  the  results  and  questions  raised 
thereby  led  to  the  second,  more  extensive  study.  Experiment  II 
served  (1)  to  replicate  the  findings  of  the  first  experiment  in 
a  different  laboratory  with  a  slightly  different  procedure,  and 
(2)  to  investigate  the  extent  to  which  the  instructional  effect 
was  dependent  upon  the  essential  feature  of  the  classical  con- 
ditioning   paradigm,    namely,    the    pairing    of    the    CS   with   the  US. 


EXPERIMENT  I 


The   purpose   of   this   experiment   was    to   determine   the  ef- 
fect   of    facilitatory   and    inhibitory    instructions   upon   the  mag- 
nitude   (volume)    of    conditioned    salivary   responses.      Except  for 
instructions,    all   subjects   were   treated    identically   in  a  stand- 
ard   conditioning  design. 


Method 

Subjects .      Two   groups    of    26    subjects    each   comprised  the 
two    instructional   groups,    hereafter    referred    to   as    F  (Facilita- 
tory)   and    I    (Inhibitory)    groups.      All    subjects   were   high  school 
students   who   were    solicited    by    a    local   newspaper   ad   and  who 
were    paid    for    their    services.      The   data   of    3    females    and    1  male 
in   the    F   group   could    not    be   used   because    of   unsatisfactory  elec 
tromyograms    (EMGs),    resulting    in   22    subjects    in   this  group. 
There   were    13   males    and   9    females    in   the   F   group,    and    14  males 
and    12    females    in   the    I  group. 

Apparatus .      The    sialometer   and    other   apparatus  employed 
to   collect,    measure,    and   record    the    saliva   have    been  described 
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in  more   detail   elsewhere    (Feather   and  Wells,    1966).      The  basic 
features    of    this    system   involved    the    collection   of    saliva   by  a 
small   parotid   collecting   capsule   of   stainless    steel  with  two 
concentric    chambers   which  was    placed    in   the    left    cheek  over 
Stensen's    duct,    the    outlet    to    the    left    parotid   gland.      The  outer 
chamber   was    connected    to   a    source   of   vacuum  and   held    the  capsule 
in   place.      The    inner    chamber   rested   directly   over    Stensen's  duct 
and   was    connected    by   means    of    semi-rigid    polyethylene    tubing  to 
a   flask   containing   carbon   tetrachloride.      Sufficient   vacuum  was 
applied    to   this    flask   to   provide   about   atmospheric   pressure  at 
the   salivary  duct.      Saliva   at    the   exit    of   the   duct   displaced  an 
equal   volume    of    carbon   tetrachloride    through   a   dropper  needle. 
Drops   of    l/480th   cc   volume    interrupted   a    light   beam  aimed   at  a 
photoelectric   cell.      The    interruption   of   the    light   beam  by  the 
drops    provided   a   pulse   which  was   amplified   and   recorded   by  a 
Grass   Model   7    polygraph.      In   addition,    these   electrical  impulses 
corresponding   to   drops   were   used   to   operate  electromechanical 
counters.      Automatic    timing   and    programming   equipment  totalled 
the    counts    of   drops    during    and    following    the    CS-US  interval. 

The   CS  was   a    1000-cps    tone   at   approximately   60   db  (re. 
.0002   dyne/cm   )    interrupted    once    per    second    and   administered  by 
an  Eico   code    practice   oscillator   through   a  Monarch   stereo  head- 
set  worn   by    the    subject.      The   US   was    3    cc    of    0.57=   citric  acid 
flavored   with   artificial    sweetner    ("weak    lemonade")  administered 
over    a    3^-sec    period    to   the    left    lateral   margin   of    the  tongue 
via    polyethylene    tubing   attached    to    the    outside    of    the  parotid 
capsule.      The    quantity   and    duration   of   the   US   were  controlled 
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by   the   use    of    solenoid   valves    and    electronic    timers.      EMGs  were 
taken   to   detect    any    swallowing,    tongue   movements,    or   motor  ac- 
tivity  of    the   mouth  which   might    affect    salivation   and  hence 
render    the    trial   unusable.      Two   EMG   electrodes   were    placed  one 
centimeter    on   either    side    of    the   midline    of   the    submental  re- 
gion  and    a   reference    electrode   was    placed    on   the    left  earlobe. 
Further   control    over   motor   activity  was   achieved    by  instructing 
subjects    to    swallow   only   when   a    sign    in    front    of    them  reading, 
"You   may   swallow  now,"   was    lighted.      This    sign  was    lighted  im- 
mediately   following    the    simultaneous    offset    of    the    CS    and  US 
and   remained   on   for    30   sec.      The   subjects   were    isolated  from 
the   experimenter   and    the   recording   apparatus    in  a  separate, 
sound- at tenuated  chamber. 

De sign.      Subjects    in  both  F   and    I   groups   received  10 
conditioning    trials    in   the    test    session.      A   conditioning  trial 
consisted   of   a    13^-sec    CS    (interrupted    tone)    overlapped  during 
the    last    3h   sec   by   the   administration   of   the   3   cc   of   acid,  thus 
providing   an   i n t e r s t i mu 1 u s    interval   of    10   sec.      These  trials 
were    administered   by   automatic    timing   and    programming  equipment 
at    an    intertrial    interval   directly   dependent   upon   the  subject's 
ongoing    salivary  rate. 

No    trials   were   given   for   90    sec    following    the  preceding 
trial,    this    90-sec    period    thus    comprising    the   measurement  pe- 
riod   for    the   unconditioned   response    (UR).      After    that  minimum 
period,    a   new   trial   was    initiated   automatically   on   the  first 
occasion  when   the    time    between   two   drops    of    saliva   was    at  least 
5    seconds.      Thus,    all   conditioning    trials    occurred    at  comparable 
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pr e s t imu lus  salivary  rates,  while  the  intertrial  interval  varied 
from   trial    to    trial   and    from   subject    to  subject. 

To   establish   an   expected   value    of    the    subject's  baseline 
level   of    salivation   against   which   CR   periods    could   be  compared, 
similar    periods    in  which   salivation  was    measured   were  inter- 
spersed   following   every    second    trial.      During    these    10-sec  pe- 
riods,   the    subject    received   no    stimulation,    but   unknown   to  him 
his    salivary   rate   was    measured    automatically   and    recorded  both 
on   the    polygraph   record   and   on   the   electromechanical  counters. 
These    5    "dummy"    trials   were    given   by    the    same    criteria   as  were 
the    10   conditioning  trials. 

For   half    of    the    subjects    the    dummy    trials   were  given 
following   the   even-number   experimental   trials   and    for   the  other 
half   of    the    subjects    the    dummy   trials    followed    the  odd-numbered 
experimental    trials.      This   was    an   attempt    to   equalize    any  pos- 
sible  effect   resulting   from  the    longer    intertrial  intervals 
which   introduction   of   the   dummy   trials  produced. 

Procedure .      The    subjects    came    for    two    sessions,    one  in- 
terview  session   and   a   one-hour   experimental    session.      The  inter- 
view  session    involved   an   assistant's    showing    the    subject  the 
experimental   room  and   apparatus   and   explaining   the    purpose  of 
the   experiment.      All    subjects   were    asked    to   omit    the    last  meal 
prior   to   the   experimental  session. 

At    the   beginning   of   the   experimental   session,    the  sub- 
ject  was    seated    in   a    comfortable   reclining    chair    in   the  sound- 
attenuated    experimental    chamber,    and    the    capsule,    EMG  elec- 
trodes,   and    earphones   were    attached.      The   experimenter  then 
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delivered    3   cc   of   the    "weak   lemonade"    (US)    to   ascertain  the 
placement    of    the    capsule.      If    the    capsule   and   electrode  place- 
ment  were    satisfactory,    the   door   was    closed   and    the    subject  re- 
ceived   the    prerecorded    instructions    through   the  earphone. 

Instructions .      Subjects    in   the   F   group   heard    the  follow- 
ing   instructions    read  twice: 

At    certain   times   you  will  hear   a   tone.      During  these 
times   we   ask   you   to    try    to    increase   your   mouth  watering. 
•    While   the   tone    is    on,    make   a   mental   effort    to    increase  your 
mouth  watering.      Do   not   make   any   sucking   or    swallowing  move- 
ments   nor   movements   with   your   mouth   or    tongue.      Try    to  in- 
crease  your   mouth  watering   by  merely   concentrating  or 
thinking   of   things   that   you   think  would    increase   your  mouth 
watering.      For   every   time   that   you  have   been   successful  you 
will   receive   an   extra  nickel. 

A   few   seconds    after    the    tone    comes    on,    you   will  receive 
some   weak    lemonade.      You   may   swallow   then.      The    sign  in 
front   of   you  will    light   up  at    that   time   telling   you  that 
you   may   swallow.      Please   do   not    swallow,    suck,    or   move  your 
mouth   or    tongue   unless    the    sign    is    lighted  .... 

The    I    subjects   were   given    identical    instructions  except 
that    they  were   asked   to   attempt    to   decrease   rather   than   to  in- 
crease   their   rate   of  salivation. 

After   hearing   the    instructions,    subjects    in  both  groups 
were   given   a   second   US   as   an   additional   check   on   correct  cap- 
sule   placement   and    in   order   to   elicit   a   preconditioning  measure 
of   salivation.      And   after   the    completion   of   the    10  experimental 
trials,    one    final  US   was  given. 


Results   and  Discussion 


All   data    presented    in   this    section  were   derived  from 
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the   electromechanical   counter   displays    and   were  cross-checked 
for   accuracy   against    the    polygraph  recordings. 

Definition   o  f    the   de  pendent   variable .      Briefly,  the 
measure    of    salivary   conditioning   employed   was    the  difference 
betv/een   the   average    number    of   drops    given    in   response    to    the  CS 
and    the   average    number    of   drops    given    in   comparable   dummy  pe- 
riods.     This   measure   was    calculated   for   each   subject   as  follows 
(1)    The   average   number    of   drops    for    all    10    sec    following    the  CS 
onset   was    calculated    for   all   usable   experimental    trials.  Only 
those    trials   were   used   which    the    simultaneous    EMGs  indicated 
were    not    accompanied    by   any   appreciable   motor   movements  accord- 
ing   to    pre-established    criteria    (e.g..,    EMG   activity   must  not 
exceed    l/5th   of    the   highest   EMG   amplitude   recorded   during  UR 
periods).      Data    for    the    first    experimental    trials   were  excluded 
also;    these   responses   could   not    be    indicative   of  conditioning 
since    they   had    not    been   preceded   by   any   CS-US    pairing.      (2)  The 
average    number    of   drops    for   all    10    sec    of    the   usable  dummy 
trials   was    calculated.      (3)    The   difference    between   these  two 
averages   was    obtained.      This    difference    score    is    considered  to 
be   a   measure    of    conditioning   xrzhich    is    relatively    independent  of 
the    subject's    baseline    level   of    salivation.      The    average  ex- 
perimental  and   dummy    trial   response,    the   difference    score,  and 
the    total   drop   data    for    all    subjects    are    listed    in  Appendix  A. 

The   analysis    of    primary    interest   was    the    effect  upon 
conditioning   of    the   different    instructions.      Before  examining 
the    results    statistically,    it    may   be    instructive    to   view  the 
results    presented    graphically.      Figure    1    is    a    composite  graph 
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Fig.    1.      Salivary   Rate    of   Facilitatory   and    Inhibitory  Con- 
ditioning  Groups   During    Comparable   Experimental   and  Dummy 
Tr  ia  Is  . 
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showing   comparable    experimental   and   dummy   trials    for    the   F  and 
the    I    instructional   groups    during    the    CS-US    interval.      The  ini- 
tial   peak   volume    in   the    first    second    is    considered    to   be  spuri- 
ous   for    the    following    reasons.      The    prestimulus    rate    of  decel- 
eration  of    salivation  when   the    trial    is    initiated   usually  is 
less    than   one   drop   per    second.      A   5-sec    interval    since    the  pre- 
ceding  drop   initiates    the    trial   automatically   as    described  ear- 
lier,   but    there    is    then   a   high   probability   that    the    next  drop 
will   be    "caught"   within   the    first    second    of   the   measuring  period 
After    this,    it    is    probable    that    more    than   another    second  will 
pass    before    the    next    drop,    and    so   on,    until    the   effect    of  the 
CS    intervenes    on   the   gradually   decreasing   rate.      The  dummy-trial 
curve    suggests    a   gradually    fluctuating   rate   which    is  character- 
istic   of    the   unstimulated    baseline    rate    of    salivation.  Inspec- 
tion  of   Figure    1   reveals    a    sharp   increase    in   the    salivary  rate 
of    the   F    subjects    in   the    fourth   second    following    CS   onset.  Re- 
sponding  reaches    a   near-maximal    point    by    the    fifth   second,  and 
no   appreciable    decline    is    noticeable   during    the    remainder    of  the 
inter s t imu lus    interval.      By   contrast,    the    I    subjects    show  only 
a   small    increment    of   responding    to    the    CS   as    compared    to  re- 
sponding  during    their   dummy  trials. 

Students'  _t    tests    (two-tailed)    of    the    significance  of 
the   difference    between   experimental   and    dummy   trials   were  cal- 
culated   for   both   F   and    I   groups.      For    the   F   group   the  differ- 
ence  was    significant    (p  <    .005)    with   a  _t    o f    3.24    and    21  degrees 
of    freedom,    whereas    for    the    I   group   the   difference   was    not  sig- 
nificant   (p   <   .2)    with   a    t_  of    1.36   and    25   degrees    of  freedom. 
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The    subjects   who   received    facilitatory    instructions  clearly 
demonstrated    salivary   conditioning,    whereas    those   who  received 
inhibitory    instructions    did   not    show   conditioning    to   any  appre- 
c  iab ledegree. 

The    conditioning   measures    from   the    two  instructional 
groups   were    significantly   different    from  each   other    (p  <  .05) 
in   the    direction    indicated,    with   a  _t    o f    2.33   and    31   degrees  of 
freedom.      In   this    case,    the    lack   of   homogeneity   between   the  two 
population  variances    (F   <   .01)    makes   advisable    the   use   of  the 
approximate   method    (Li,    1957)    for    obtaining  _t   values,    and  con- 
sequently  the   degrees    of    freedom  are   reduced    from  46    to  31. 
Even   so,    the    probability   of    the    outcome    still    suggests    that  in- 
structions   significantly   affected    CR   magnitude,    but  because 
this   was   a  new  and   unexpected    finding   for   salivary  conditioning 
at    the   time,    the   second   experiment  was    planned   as   a  replication 
of   this  effect. 

Following    the   discovery   of    the    instructional  effect, 
the    first-trial   data  were   examined   to   see    if   the  facilitatory 
or    inhibitory   instructions   had   an   effect   on   salivary  response 
at    a   time   before   any   actual    CS-US    pairing   had   occurred.  Con- 
trasted  with   their    closest    dummy   trials,    the   F  difference 
scores   were    found    to   be    significantly   greater    than    the    I  differ 
ence    scores    (p  <   .01)    with   a  _t   of   2.88   and    34   degrees   of  free- 
dom.     This    unexpected    difference    suggested    the   need    for   a  more 
systematic    investigation   of    the    extent    to   which   subjects  could 
influence    their    salivary   rate    to   a   signal   which  was   never  paire 
with   the   US,    and    the    second    experiment   was    designed    to  include 
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a   comparison   of    this  type. 

Studying    the   effect    of    instructions    upon  nonpaired 
trials   was   also   an   initial   test   of    the   widespread   belief  that 
the    ongoing    salivary   secretion   can   be   brought    under  voluntary 
control   by    thinking   of   appropriate    foods.      The    literature  does 
not    provide    any   experimental    support    for    this    notion  (Winsor, 
1930;    Kerr,    1961),    but    it    is    possible   that    the   earlier  investi- 
gations  were    confounded   with   technical    problems    such   as  were 
the   early   efforts    to   obtain   salivary   conditioning    in  humans. 
In   any   case,    a    study   of   the   role   of   voluntary    factors    on  the 
ongoing   or   unconditioned    salivary   response    seemed    justified  us- 
ing   the    same    collecting   and   measurement    techniques   which  had 
overcome   some   of   the   problems  which   previously  had  plagued 
salivary   conditioning  research. 

As    a   beginning    inquiry    into    the    possible   mechanisms  or 
correlates   of   the    instructional   effect,    some   attention  was 
given   to   how   subjects    thought    they   had    influenced    their  saliva- 
tion.     Typical   written   statements    from   among    the   more  success- 
ful   facilitatory   subjects   are   as  follows: 

Imagining    I   was    eating   very   bitter    foods    like  pickles 
and    salads    .    .    .    using   dressing    in    large    amounts  .... 

When   the    tone    came   on,    I    thought    about    a    big  steak 
.    at    other    times,    that    I    could   make   much   water    come  in- 
to  my   mouth    ...    at    other    times,    I    thought    of  women. 

I    concentrated    on   the    sour    lemonade    that    followed  the 
tone    .    .    .    and    sometimes    found   my   mouth  watering   during  the 
tone. 

Typical    statements    from   the   more    successful    I  subjects 
are   as  follows: 
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I 

thought 

that  every 

f--?rnp    t-'hp    Clonal     niil<?af"pd  th 

a  t  my 

saliva 

gland 

produced  in 

the   opposite   direction.  In 

other 

words  , 

pushed 

the    sal iva 

backwards . 

I 

tried  t 

o   relax    .  . 

.    and    [thought]    about  being 

s  0  me  - 

whe  r  e 

wh  ere  i 

t   was   very  d 

rv    and    T    needpd  water 

I  also 

remind 

e  d    my  s  e 

If   of   how  I 

got    after   running    in   a  race 

,  or 

H  a  "n  p  T  n 

U.  d  IL  ^  X  11 

O"         C)  y  ^ 
B      J-  O  L  d 

At 

first  , 

I    thought  t 

o   myself,    "My   mouth   is  not 

going 

t o  wat 

er"    .  . 

.    and  then, 

"My   mouth   is    going    to  stay 

dry" 

•    •  « 

« 

Although   the    content    of    these    statements    is  obviously 
different    for    the   different    instructional   groups,    there   was  no 
suggestion   of   a    relationship   between   the    statements    and    the  per- 
formance  within  either   group.      The    least    successful  facilitators 
and    inhibitors   gave    statements    that   were    indistinguishable  in 
content    from   those  who  were   most    successful  within   their  respec- 
t  ive   groups . 


EXPERIMENT  II 


This    experiment    repeated    the   main   question   of    the  pre- 
vious   study,    namely,    is    there    a   differential   effect    upon  condi- 
tioning   from   asking    some    subjects    to    increase    their  salivary 
response    to   the    CS    and   asking   others    to   decrease    their  response? 
A   second   question,    dependent    upon   the    outcome    of    the  first 
question,    was   whether    the    instructional   effect    is  independent 
of    the    tone    being    followed    immediately   each   time    by   the  uncon- 
ditioned  stimulus.      To   answer    these    two   main   questions,  four 
groups   of   subjects   were   employed:      a   paired    facilitatory  (PF), 
a    paired    inhibitory    (PI),    a   nonpaired    facilitatory    (NF),    and  a 
nonpaired    inhibitory    (NI)  group. 

Previous   conditioning   studies    (Feather,    1967)    have  in- 
dicated  that    salivary   conditioning   occurs   early   and   does  not 
increase   with   further    trials,    so   that    it    seemed    advisable  to 
limit   the    present   comparison   to   a   one-session  design.  Further- 
more,   the   duration   of    effect    of    the   unconditioned    stimulus  upon 
baseline    salivation    is    long   enough   to    limit    the   number   of  trials 
which   can   be    given   during   a   one-hour    testing    session.  These 
restrictions    precluded   a   wi t h i n- s ub j e c t    design   and    led    to  the 
plan   of   administering    10   trials    to    four    separate   groups    of  sub- 
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jects    in   a   2   x   2   factorial   comparison  of   the   effect   of   two  types 
of    instructions    and    the    effect    of   two    types    of    stimulus  order- 
ing. 

As    in   the    previous    experiment,    the    instructions  informed 
the    subjects   whether    or    not    the    signalling    tone    (CS)    would  be 
followed    immediately   by   the   US    or   whether    it    never   would  follow 
directly   after    the    tone.      This   was    an   attempt    to   reduce  differ- 
ences   in   expectancies   which   might    arise  otherwise. 

Following    the    conditioning    trials,    and   before  leaving 
the    experimental    chamber,    a    po s t - ex pe r i me n t a  1   questionnaire  en- 
titled   "Subject's   Reaction   to   Experiment"   was    given    to   each  sub- 
ject.     This   was    to   serve    (1)    as    a   check   on   how  well    the  instruc- 
tions  were   accepted,    and    (2)    as    an   initial   appraisal   of  other, 
more   general,    attitudinal    factors   which   might    relate    to  per- 
formance   in   the    conditioning    situation.      This    questionnaire  was 
adapted    from  one    initially   devised   by   Kimble    and   Fowler  (Fowler, 
1964;    Kimble,    1967),    a   revision  of  which  was    in  use    in  attitu- 
dinal   studies    of   eyelid    conditioning.      The    subject    made  a 
series    of    judgments    by   encircling   one    of    the    11   values  which 
represent    the    11   decile    steps    from   0    to    100.      Upon  completion 
of    the    questionnaire,    subjects   were   asked    to   recall   how  they 
had    influenced    their    salivation,    as    in   the   earlier  experiment. 


Me  thod 


Subjects , 


All 


the    subjects   were  either 


Duke  University 
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undergraduate    students    or   high   school    students.      The   Duke  stu- 
dents   (N   =   68)    were    taking    their    first    course    in   psychology  and 
volunteered    in   order    to    fulfill   a    part    of    the    laboratory  re- 
quirement   for    that    course.      The   high   school    students    (N   =  33) 
were   recruited   and    paid    for    their    services    during    the    summer  of 
1966   when   college    students   were   unavailable.      None   of    the  sub- 
jects  had    been    in   a    salivary   conditioning   experiment  before. 

One   hundred    and    one    subjects   were    tested;    53   males  and 
48    females.      Of    these,    the   data   of    29    subjects   were  unusable; 
20   because    of    apparatus    and    procedural   difficulties,    6  because 
of   excessive   motor   activity   during   trials,    and    3   because  the 
baseline    level   of    salivation   did   not    decrease    to    the  necessary 
level    for    sufficient    trials    to   be  administered. 

The   remaining    72   subjects    (41   males   and   31   females)  were 
assigned    to    the    four   experimental   groups   with   one  exception. 
The    first    5    subjects   were   run   in   the   PF   group  to    insure   the  oc- 
currence  of    conditioning   with   the   new  apparatus    and    the   new  pro- 
cedure.     Following    this,    subjects   were   assigned    to   one   of  the 
four   groups   until   a   total   of    18  was   obtained   within   each  group; 
these    included    54   college    students    and    18   high    school  students. 
Finally,    the   results    of    one   NI    subject   were    omitted    from  all 
graphical   presentations   and    statistical   analyses   because  statis- 
tical  test    (Dixon  and   Massey,    1957,    pp.    275-8)    indicated    this  ex 
treme   observation  could   be   treated   as   an   outlier,    p  <  .01. 

Appar a  tus .      The    apparatus    employed    to    collect,  measure, 
and   record    saliva  was    almost    identical    to    the   one   employed  in 
the    previous    study.      The    location   of    the   apparatus    in   the  exper- 
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imental   chamber   made    it    advisable    in   this    second   experiment  to 
place    the    parotid    collecting    capsule    over    the    outlet    of  the 
right,    rather    than   the    left,    parotid  gland. 

The   CS   was   a    1000-cps   buzzer    tone   at   approximately   60  db 
interrupted    once    per    second   and   administered    from  a  Hewlett 
Packard    audio   oscillator   Model    200   ABR   through   a   Monarch  stereo 
headset   worn   by   the  subjects. 

A  major    change    in   the    second   experiment    involved    the  use 
of   acetic   acid   rather   than   citric   acid   as    the   US,    because  com- 
parable  hydrogen-ion   concentrations    of   acetic    acid   had  been 
found    (Chauncey   and   Shannon,    1959;    Feather,    Delse,    and  Bryson, 
1967)    to   produce   higher    levels   of   unconditioned  salivation. 
Consequently,    the   US    consisted    of    3    cc    of   0.37o   acetic    acid  which 
was    administered    over    a    2-sec    period    to    the    right    lateral  margin 
of   the   tongue,    as   described  previously. 

Motor   activity   was    monitored    by    submental   EMG  elec- 
trodes  as    in   the    first   experiment,    except    that    the  electrodes 
were   now   grounded   on   the    right    earlobe.      A   sign    lighted   up  say- 
ing,   "You   may   swallow,"    immediately    following    the    CS    and   US  off- 
set   and    remained    on   for    30  sec. 

Recording   by   a   Grass    polygraph  and   counting   by   an  elec- 
tromagnetic   counter   were    carried   out    as    before,    and    in  addition 
a    second- by- second   automatic    print-out    of   all   drop  information 
during    CS  ,    dummy,    and   UR   periods   was  obtained. 

The    subjects   were    isolated    from   the    experimenter  and 
from  the   recording   apparatus    in  a   separate   sound- attenuated 
chamber   but    could    be    observed   by   the   experimenter    through   a  one- 
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way   mirror . 

Design .      Each   subject    in   the    two    paired   groups  received 
10   conditioning    trials    and    5   dummy   trials    during    the    test  ses- 
sion.     A   conditioning    trial    consisted    of   a    12-sec    CS  (inter- 
rupted   tone)    overlapped   during    the    last    2    sec   by   the  administra- 
tion  of    3   cc   of   0.37o   acetic   acid,    thus    providing   an  interstimulus 
interval   of    10    sec.      The   dummy   trials   were    10-sec    periods,  which 
were    interspersed    following   every   second    conditioning    trial,  in 
which   the   subject's    salivary   rate  was    sampled   and   recorded   as  a 
basis    for   comparison  with   the   experimental    trials.      All   of  the 
trials   were   administered   automatically  by   appropriate  timing 
and   programming   equipment   at   an   intertrial    interval  directly 
dependent   upon   the    subject's   ongoing   salivary  rate. 

No   trials   were   given  during   the   45   sec    following  the 
preceding   experimental   trial,    this   45-sec    period   comprising  the 
UR-recording    period.      After    that   minimum   period,    a   new  trial 
was    initiated   automatically   on   the   first   occasion   in  which  the 
time   between   two   drops   of   saliva  was    at    least    3  sec. 

The   two   nonpaired   groups   received   ten   10-sec   CSs  and 
ten   2-sec   USs    identical    to    that    of    the    paired   groups,    but  these 
stimuli   were   never    paired    and   were   always    separated   by   a  mini- 
mum period   of   45    sec.      The   presentation   of   these   CSs   and  the 
five    comparable   dummy    trials   was    accomplished    in   the    same  way 
as    for   the   paired   groups,    except    that   all   the   subjects    in  the 
two   nonpaired    groups    received   dummy   trials    following    the  odd- 
numbered    trials.      This    latter   was    done    to    simplify    the  testing 
procedure,    since   no   effect    due    to    the   different   dummy  trial 
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locations    had   been   detected    in   earlier  experiments. 

Procedure .      Subjects    came    for    two    sessions    as    in  the 
previous    experiment.      Both   the    interview   and    the   one-hour  test- 
ing  were    conducted   by    the    experimenter.      Special   attention  was 
given   to   handling   of    the    subjects    before    the   actual    testing  be- 
cause   it   was    felt    that    the   effectiveness    of    the  instructions 
might   be    especially   dependent    upon   subject    cooperation.      In  the 
previous   experiment,    subjects   had   been   paid   volunteers    from  a 
high   school   population  who  were   generally   very   cooperative,  but 
in   the    present    study    the   majority    {15%)    of    the    subjects  were 
nonpaid,    essentially   nonvolunteer,    college    students   who  often 
were    suspicious    about    being   tricked.      During    the    initial  inter- 
view,   therefore,    the   purpose   and   design   of    the   experiment  was 
explained    in  more   detail   than    previously,    and    the    subjects  were 
told    that    they   could   discuss    the   experiment   with   others    if  they 
wished.      They   were    told    that    they   would    be   asked    to    try    to  in- 
fluence   their    salivary   rate,    and    suggestions   were   given   as  to 
how   this    could    be    accomplished    (e.g.,    thinking   of    sour  foods 
for    increasing,    or   of    frightening   experiences    for  decreasing). 

Subjects   were   not    asked    to   omit    their    last   meal  before 
the    test    session,    contrary   to    the    custom   of    the   earlier  experi- 
ment,   in   order    to   reduce    the    likelihood    that    physical  discom- 
fort  might    prevent    compliance   with    the    instructional  task. 

During    the    test    session   the    subject   was    seated    in  a 
comfortable   reclining    chair    in   the    s o u nd - a 1 1 e nua t e d  chamber, 
and    the    capsule,    EMG   electrodes,    and    earphones   were  attached. 
The    experimenter    told    the    subject    that    he   would    first  receive 
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some   weak  vinegar    solution   to   ascertain   correct    capsule  place- 
ment,   and    then  would   hear    the    prerecorded    instructions  which 
would    tell   him   to   which   group  he   had    been  assigned. 

Instructions .      Subjects    in   the    PF   group   heard    the  fol- 
lowing   instructions    read  twice: 

In   this   experiment   we   are    interested    in   finding  out 
whether    people    can    influence    their    own   salivary  rate. 

At    certain   times   you  will   hear   a    tone,    like  this. 
During    these    times   we   ask   you   to   try    to    increase   your  rate 
of   salivation.      While   the   tone    is   on,    make   a   mental  effort 
to   increase   your   rate   of   salivation.      Try   to   increase  your 
salivary   rate   by   merely   concentrating    or    thinking   of  things 
that   you    think  would    increase   your    salivation.      We   will  tell 
you   at    the   end    of    the    experiment   how  many   times   you  were 
successful   at    increasing   your   rate    of    salivation  when  the 
tone    came    on . 

Several    seconds    after    the    tone    comes    on,    you   \<rill  re- 
ceive   some   weak  vinegar.      You   may   swallow   then.      The  sign 
in   front    of   you  will    light    up   at    that    time,    telling  you 
that   you   may   swallow.      Please    try   not    to    swallow,    suck  or 
move   your   mouth   or    tongue   unless    this    sign    is  lighted. 

The   PI   group  heard    identical   instructions   except  that 

they  were   asked   to   decrease   rather   than   to   increase   their  sali- 

vat  ion. 

The   NF   and   NI   groups   heard   the    first    two   paragraphs  of 

the   above    instructions    asking   them  to    increase    or   decrease  their 

salivation,    respectively,    and   then  heard    the  following: 

From   time    to    time   you  will   receive    some   weak  vinegar 
solution.      This   will   never    follow  directly   after    the  tone 


After   hearing    the    instructions,    subjects    in   both  groups 
were   given   a    second   US   as    an   additional   check   on   correct  cap- 
sule   placement   and    in   order    to   elicit    a    preconditioning  measure 
of    salivation.      And   after    the    completion   of   the  experimental 
trials,    one    final   US   was    given   as    a    po s t c o nd i t i o n i ng  measure. 


Before    leaving   the  experimental 
success,    the    subject   was    asked  t 
(Appendix    B)    on   his    general  reac 
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room   or    being    informed    of  his 
o    complete    the  questionnaire 
tion   to    the  experiment. 


Results 


All   the   data   reported    in   this    section  were  obtained 
from   the    record    sheets   which  were    printed    out    automatically  to 
correspond    to    the   drops    recorded   on   the    polygraph.      The  printed 
record    of    the   drops    occurring    in   the    10    sec    following   CS  onset 
were   cross-checked   for   accuracy  with   the    polygraph  record  in 
all    instances.      The    criterion   for   definition   of    the  dependent 
variable    is   the   same   as    that    for   Experiment    I,   namely,    the  dif- 
ference  between  the   average   response   on   the   usable  experimental 
trials    and    the   average    response    on   the    usable   dummy  trials. 

The   main  comparison   of    interest    is    the   difference  among 
the    four   groups.      Figure   2    presents    the    second-by-second  re- 
sponse  during   the    CS   onset    for   the    four   groups.  Inspection 
clearly   indicates    that    the   PF   group   shows    the   greatest  response 
increment    during    the    CS-US    interval.      This    response   begins  to 
increase   during    the    third    second   and    climbs    steadily   until  the 
tenth    second,    whereupon   the   US    onset    obscures    any    further  CR 
measurement.      None    of    the    other    three   groups    appears    to  differ 
appreciably    from  any   other.      As   mentioned    in   the    previous  ex- 
periment,   the    initial    peak   volume    in    the    first    second    in  all 
the    curves    is    a   spurious    effect   due    to    the   method    of  trial 
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Fig.  2.  Salivary  Rate  of 
itory,  Nonpaired  Facilitatory 
During    Comparable  Experimental 


Paired   Facilitatory,    Paired  Inh 
and   Nonpaired   Inhibitory  Groups 
Trials. 
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initiation   and    the    decelerating    salivary   rate    in   progress  at 
the    t  ime . 

Figure    3    presents    the   experimental   and   dummy   trial  re- 
sponse   of    the    PF   and    PI   groups    during    the    CS-US    interval.  The 
separation   of    the    PF   response    from   the    comparable   dummy  trial 
begins    during    the    third    second   and    increases    during   all   but  one 
subsequent    second    of    the    interval,    whereas    the    PI   response  re- 
mains   beneath   that    of    its    comparable   dummy    trial   at    all  times 
after    the    first    second   of    the    CS-US    interval.      More  inhibition 
is    suggested   here    than    in   the    earlier   experiment    (Figure  1, 
p.  16). 

Inspection   of   Figure   4    suggests    that    the  nonpaired 
groups    do   not    differ    appreciably   from  each   other   nor    from  their 
respective   dummy  trials. 

A   three-factor   mixed   model   analysis    of   variance  (Table 
1)    was    computed   with   repeated   measures    on   one    of    three  factors 
(Winer,    1962).      The   between- groups    comparison  represents  differ- 
ences   in   the    level   of    performance   due    to    instructions    and  stim- 
ulus   order,    while    the   within-subjects    comparison  represents 
differences    in   the    pattern   of  acquisition. 

The    instructions    factor    is   highly    significant    (p  <  .001) 
which   confirms    the    finding   of   Experiment    I.      When    this    main  ef- 
fect   is    examined    further   by   means    of   a   simple-effects  analysis 
(Table    2),    the    overall    instructional   effect    is    found    to  be 
largely   attributable    to   the   differences    between   the    two  groups, 
PF   and    PI,    that    received    the   regular    conditioning  trials 
(p   <    .001).      Separate  _t    tests    indicated    significant    evidence  of 
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Fig.    3.      Salivary  Rate    of   Paired   Facilitatory   and  Paired 
Inhibitory   Groups   During    Comparable    Experimental   and  Dummy 
Trials. 
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Fig.    4.      Salivary   Rate   of   Nonpaired   Facilitatory   and  Non- 
paired    Inhibitory   Groups   During    Comparable   Experimental   and  Dum- 
my  Tr  ia  Is  . 


TRIALS  2-10 


SECONDS 
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Table    1.      Analysis    of  Variance 


S  O  UT"  C  P 

U  \J  U  1.  v_>  c 

df 

S  S 

MS 

F 

Between  subjects 

7 1 

79  1. 

2 

11. 

1 

Instructions  (A) 

1 

114. 

3 

114. 

3 

12 . 71** 

Stimulus    order  (B) 

1 

44. 

5 

44. 

5 

4.95* 

AB 

1 

20. 

9 

20. 

9 

2.32 

Subjects   within  groups 

(error- between-) 

68 

611. 

5 

9  . 

0 

Within  subjects 

232 

1,846. 

0 

8  . 

0 

Trials  (C) 

4 

8. 

3 

2  . 

1 

0.  26 

AC 

4 

33. 

7 

8. 

4 

1 .05 

BC 

4 

49. 

5 

12  . 

4 

1.55 

ABC 

4 

26. 

1 

6. 

5 

0.82 

C  X  subjects  within 

groups  (error-within-) 

216 

1  ,  728. 

4 

8  . 

0 

*p  <  .05 
**p  <  .01 
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Table    2.      Simple   Effects   of  A  (Instructions) 
for    Levels    B]_    (Paired)    and    B2  (Nonpaired) 


Source 

df 

MS 

F 

A   for  B]_ 

1 

116.5 

12.9  5** 

A   for  B2 

1 

18  .  7 

2  .  08 

Error 

68 

8  .99 

**p  <  .01 


conditioning   in   the   PF   group   (p  <   .02,    two-tailed)    but   no  evi- 
dence  of   any   conditioning    in   the   PI   group.      Table   2  indicates 
that    facilitatory   and    inhibitory    instructions   were  relatively 
ineffective    (p  <   .25)    in   the   absence   of   stimulus    pairing  althougl 
the   direction  of   the   effect   was    the   same   as    for   the  paired 
groups.      The   absence   of   an   appreciable    interaction   further  re- 
flects   this    tendency    for    there    to   be    some    instructional  effect 
on   both   the    paired   and   the   nonpaired  groups. 

Perhaps    the   most    important   new   information   obtained  from 
this    second   experiment,    however,    is    that    the    instructional  fac- 
tor   is   considerably  more   significant    (p  <   .001)    than  the 
stimulus-order    factor    (p   <   .05).      Stimulus-order  differences 
contributed    less    than   half   as   much   variance    on    the    average  as 
did    the    instructions.      Further   breakdown   of    the    s t imu lus - or der 
factor    (Table    3)    indicates    that   whether    the    stimuli   are  paired 
is    important    for    the    two    facilitatory   groups,    PF   and  NF 
(p  <    .02).      The    absence   of   any   difference   between   the    PI   and  NI 
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Table   3.      Simple   Effects   of   B   (Stimulus    Order)  for 
Levels   Ai    (Fa c i 1 i t a t or y )    and   A2  (Inhibitory) 


Source 

df 

MS 

T 

B   for  Ai 

1 

63.  2 

7.0  3^^- 

B   for  A2 

1 

2  .  2 

0.25 

Error 

68 

8.99 

*p  <  .05 

groups,    on   the   other   hand,    suggests   that    pairing   of   the  stimuli 
is   entirely   ineffective   when   subjects   have   received  instructions 
to    inhibit    their  salivation. 

The    questionnaires   were   examined    to   determine   how  the 
instructional   task  was    accepted   and    to   detect    suggestions  of 
other,    more   general,    attitudinal    states   which   might   relate  to 
conditioning   success    and   task   compliance.      The   average   group  re- 
sponse   for    each   of    the    12   questionnaire    items    is    listed    in  Table 
6,    Appendix   D.      (Data   for   one    PF    subject    and    for    two    PI  sub- 
jects   are    omitted   because    they   responded    only   on    the  extreme 
ends    of    the    11-point    scale,    contrary    to    instructions.)  Inspec- 
tion  of    the   data   suggests    a   tendency    for    PF    subjects    to  evalu- 
ate   the    experiment    in   more    positive    terms    than   the    other  three 
groups.      The    PF    subjects    report    the   most   willingness    to  serve 
again,    the   highest    estimate   of   how  much   the   experiment  revealed, 
the    greatest    interest,    the   most    approval,    the    least  suspicion, 
and    the    least    anger    over    the    procedure.      On   the    other   hand,  PF 
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subjects  report  more  anxiety  in  the  experiment,  that  the  US  was 
more  unpleasant,  and  that  the  CS  gave  them  a  sensation  of  sour- 
ness   more    than   did   the   other  groups. 

Within-group   analyses   were   made   with   the   Mann-Whitney  U 
test    to   determine    possible   relationships   between   salivary  re- 
sponse  and   subjects'    general   attitudes    toward    the  experiment. 
Table    7,   Appendix  D,    lists    the  _z    scores   which  represent  differ- 
ences   in   the   questionnaire   responses   of   the   high  and    low  sali- 
vary  responders,   when   the    latter   are   defined   by   a  median-split 
of   the   CR  difference    scores   within  each  group.      These  results 
are   to   be    interpreted   with   caution  because   the    items   are   not  in- 
dependent  of   each  other,    and   a    large   number   of   tests   were  made 
with   relatively    few   subjects.      However,    the    analysis  suggests 
that    the   better   conditioners   within   the   PF   group  reported  more 
sensation  of   sourness    to   the    CS ,    more   anxiety   in   the    test  situ- 
ation,   more   unpleasantness   associated  with   the   US,    and   more  pas- 
sivity   in   the    situation   than   did    the    poor  conditioners. 

The   most   significant    finding   in   Table    7   is    that  high 
responders    in   the   NI   group   report   more    suspicion   about  being 
tricked    than  do    low  responders,    or,    stated    in  another  way,  the 
best    inhibitors    in   the   NI   group  were    those   who   were    least  sus- 
picious   of   being    tricked.      Subjects   who   believed    the  instruc- 
tions   that    the    CS   would    never   be    followed   by    the    US  directly 
presumably  were   better   able    to    inhibit    their    salivary  response 
to    the    CS ,    and   hence    to   comply  with   the    instructions    for  their 
group . 


DISCUSSION 


The  significant  difference  between  the  paired  facilita- 
tory  and  inhibitory  groups  in  Experiment  II  confirmed  the  find- 
ings of  Experiment  I  that  instructions  to  increase  or  decrease 
salivary  response  to  a  CS  are  effective.  This  extends  the  find 
ing  to  a  different  subject  population,  a  more  effective  US,  a 
different  experimental  laboratory,  and  a  slightly  different  ex- 
perimental procedure. 

Clearly,    the   most    important    result    of    the    second  experi 
ment    is   that    the    instructional   effect   was    so   much  more  signifi- 
cant  than   the   effect   of   stimulus   order   upon   salivary  response. 
Here    is    a   case    of   a   nona s s o c i a t i ve    factor   having   a   more  deter- 
mining   effect    than   an   associative    factor   upon   the  acquisition 
of   a   conditioned   autonomic   response.      And    this    has    little  pre- 
cedence   in   the    classical    conditioning   experiment,    albeit  such 
comparisons    rarely   have   been  made.      The   most    comparable  studies 
have    involved    instructions   which   manipulate   emotional   or  drive 
states    (e.g.,    telling    the    subject    he   will   or   will   not    receive  a 
shock),    which   in   some    cases   has    proved   more   effective    than  con- 
ventional   stimulus   variables,    such   as    number    of  reinforcements 
or   US    intensity    (Cook   and   Harris,    1937;    Grings    and  Lockhart, 
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1963;    Bridger    and   Mandel,    1965).      It    is    noc    at    all    clear  that 
instructions    in   the    present    experiment   had    their   effect    by  such 
differential   arousal   or   suppression  of   central   drive  states. 
The   differences    in   reaction   to   the   experiment    between   PF  and 
PI   subjects    (Appendix  D,    Table   6)    do   not   appear    large  enough 
to    support    such   an   explanation.      Closure    on   this    issue  must 
await    more    careful    control   and   evaluation   of    the  relevant 
sub j ect- centered   variables    than   the    present    questionnaire  data 
allow. 

Further   evalviation  of   the    instructional   effect    is  pos- 
sible  with   respect    to   the   relative   contribution  of   the  two 
types    of    instructions.      To   decide   which   type    of    instruction  was 
more    effective,    a    control   group   free    of    either    facilitatory  or 
inhibitory    set   would    be    desirable    but    probably  unattainable, 
since    the    subject   undoubtedly   develops    his    own   set    toward  the 
task    in   the    absence    of    instructional    sets.      By    limiting   our  con- 
cern  to    instruction-produced    sets,    a   general   answer    to  this 
question   may   be   obtained   by   comparing    the    performance    of    the  PF 
and    PI    subjects   with   the    performance    of    subjects    in   an  earlier 
experiment    (Feather,    Delse,    and    Bryson,    1967)    who   did   not  re- 
ceive   any    instructions    on  how   to   respond,    but   who   otherwise  re- 
ceived   the    same   experimental    treatment.      To    the   extent  that 
such   comparisons    are   meaningful,    it   would   appear    that  facilita- 
tory   instructions    contributed    little    to    salivary  conditioning 
in   the    present    experiment,    and    that    the    observed'  instructional 
effect   was    the   result    of    i nh i b i t o r y ■  i n s t r u c t i on s    alone.      In  the 
earlier    experiment    an   average   difference    score    of    1.53  drops 
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was    obtained    from   14   high   school    students    in   seven   trials,  whic 
compares   with    the    finding    in   the    present    experiment    of    (1)  an 
average    PF   difference    score    of    1.48   drops,    and    (2)    an  average 
PI   difference    score    of   0.07   drops    in   nine    trials.      The    CR  magni 
tude    of    subjects   who   received    facilitatory    instructions    is  ob- 
viously  quite    similar    to    that    of    the    subjects   who   received  no 
such   instructions,    while    the   response    of    the    inhibitory  group 
is    clearly  much  less. 

That    the    instructional   effect    may   be    largely  attribut- 
able   to   an    induced    inhibitory   set    acting   against    a  conditioning 
tendency    is    similar    to    the    situation   in   eyelid  conditioning. 
In   both   cases    it   appears    to   be    the    inhibitory    instructions  whic 
have    the    greatest    effect.      It    should   be    noted,    hox^7ever,  that 
while    inhibitory    instructions    prevent    acquisition   of  salivary 
responses,    they   do   not    have    such   a   strong   effect   upon  eyelid 
conditioning. 

Since    the    facilitatory    instructions    seem  not    to   have  a 
facilitatory   effect   upon   salivary   response    in   the    paired  CS-US 
situation,    it    is    not    surprising    that    they   do   not   have    an  effect 
on   response    in   the   nonpaired    CS    and   US    situation.      This  fails 
to    confirm   the    suggestion   raised   by   the    first-trial  difference 
noted    in   Experiment    I   and    leaves    the    earlier    finding  essential- 
ly without    explanation.      The    first-trial   effect   was    not  repli- 
cated   in   the    comparable   groups    of    Experiment    II,    however,    so  it 
would   appear   useless    to    pursue    that   matter    further.      But,  per- 
haps   more   attention   should   be   given. to    the    failure    to    find  a 
statistically    significant   effect    on   the    basal   response    of  the 
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nonpaired   groups    in  view   of    the   widespread   belief    that    such  con 
trol    is    possible.      Well-known   sources    promote    the  viewpoint 
which   the    present    findings    have    failed    to   support.      For  in- 
stance,   Woodworth   and    Schlosberg    (1954,    p.    574)    note,    "If  you 
wish   to    stimulate    the    flow   of    saliva,    you   have   but    to    think  of 
a   nice,    juicy   steak."      The    question   might    be    raised   as    to  wheth 
er    the    present    experimental   design   tested    the   notion   of  volun- 
tary   influence   either   adequately   or    fully.      For    instance,  was 
the    signalling    time   of    10   seconds    or    the   number    of    trials  in 
the    session   too    limited    for    the   necessary   voluntary   effort  to 
be    made    or   detected    effectively?      Recent   work    in   the    same  lab- 
oratory  has    not    indicated   any   greater   effectiveness    of  subject 
control   from  extending    the    signalling    period    to    30    seconds,  al- 
though  again   a    slight    difference    in   the    predicted   direction  has 
been   detected.      The    failure   of   an   acquisition   effect    in   the  pre 
sent   experiment   argues   against    the    position   that   more  trials 
might   have   revealed   a    larger  effect. 

Although   the    present    study   has    been   concerned   with  clas 
sical   or    Pavlovian   conditioning   methods,    the   results    do  suggest 
that    some    instrumental   control   of    the    conditioned  response 
might    be    possible,    at    least   with   reference    to   response  inhibi- 
tion.     A   recent    study    (Miller   and    Carmona,    1967)    indicates  that 
salivary   response    in   thirsty   dogs    can   be    instrumentally  condi- 
tioned  or    inhibited   by   rewarding    spontaneous    increases    or  de- 
creases   of    salivation  with  water   rewards.      Possible  mediation 
by   breathing   or   other    skeletal   response   was    not    ruled   out  com- 
pletely   in   this    study   because   of    technical    limitations,    but  no 
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overt    indication   of    such    involvement   v/as   observed.      On   the  basis 
of   their   results.    Miller   and    Carmona   suggest    that  salivation 
might    be   a    part    of   a    larger    pattern   of   general   arousal   or  re- 
laxation.     In   particular,    they   observed    that   dogs    rewarded  for 
increasing    salivation   were   more   alert    and   displayed    fast,  low- 
voltage   EEG   activity,    while   those    rewarded    for    inhibiting  sali- 
vation  tended    to   be   more   drowsy   and   had   more    slow-wave,  high 
voltage   EEG  activity. 

The   questionnaire   data   give    tentative    support    to  the 
notion   that    increased    salivary   conditioning   might    be    a  corre- 
late   of   an   aroused    state.      The   best    conditioners   within   the  PF 
group   reported    significantly   more   anxiety   and   more  discomfort 
from   the   US    than  did    the    least    successful   conditioners.  How- 
ever,   the   history   of    salivary   research  with   humans    is  replete 
with   contradictions    concerning   this   general,    poorly  defined 
topic    of   arousal,    so   that    suggestions    derived    from   the  ques- 
tionnaire  data   will   be   valuable   only    if    they    lead    to  further, 
more    systematic    investigation   of   the    relationship   between  the 
subject's    general   attitude    toward    the   experiment    and   his  condi- 
tioning performance. 

Further   data  were   gathered   to    provide   an   estimate  of 
the    relationship   between   the    subject's    success    in   the  instruc- 
tional   tasks    and   his    own   report    of   how  he    tried    to  influence 
his    salivary   rate.      Some    samples    are   given   to    suggest    that  sub- 
jective   impressions    do   not    appear   related    to    performance  within 
either    the    PF   or    the    PI  group. 

Statements    from   the    five   most    successful    subjects  in 
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the    PF   group   are   as  follows: 


I   thought    of    foods    such   as    lemons    and  grapefruit 
also    thought    of    a  very   good-looking  boy. 


Imagined    sour    foods,  salt. 


I   imagined   the  tast 

e   of  the 

V  inega 

r  itself. 

Thought   often   of  a 

good  ste 

ak    .  . 

.    thought    of  very 

pleasant    situations,  wh 

ich  may 

or  may 

not   have  involved 

f  ood  . 

Firs  t    of   all,    I  ant 

icipated 

t  he    f  u 

ture   reaction  to 

the 

unpleasant    sourness.  I 

could  a 

1 s  0  fee 

1   my   glands  swell 

af 

ter   I  had   been  somewhat 

c  o  nd  i  t  i 

oned   t  o 

the    sequence  of 

ex- 

pected   events.      I  conce 

ntrated 

on  this 

feel ing   and  put 

my 

full   attention   on  that 

part  of 

my  body 

These   are   hardly   distinguishable    in   content    from  the 
statements   of    five   of   the    least    successful   subjects    in   the  PF 


group : 


Thought    about    eating   a    lemon,    strawberries,    or  unripe 
plums.      Also    thought    of    the   approaching   vinegar  .... 

Occasionally   I    thought    of    the   vinegar    that   was   going  to 
come    .    .    .    other    times    about    smoking   my    pipe    because  my 
salivary   rate   usually    increases   when   I    smoke    it  . 

I    focused   my   mind    on   an   individual   giving   a    lemon  or 
1 ime    to   a   baby  . 

I   tried    to    imagine    some   of   my    favorite    foods    like  a 
rare   barbecued    steak,    lasagne,  .... 

I   tried    to   think   about   kissing   my   girl  friend. 


four   most    successful  inhibitors 

from   the  PI 

At    first    I    tried    to    think   of   an   exhausting   act,  i.e 
a   cross-country   race.      Then   I   just    concentrated   on  not 
salivatin; 


opped  thinking  .  .  .  tried  worryinj 
est  I  hadn't  studied  for  or  impend- 
athletic  contest. 


s  fro 

m 

the 

are 

a  s 

f  o 

I    tr  i 

ed 

to 

r y  ra 

c  e 

f  bad 

t 

a  s  t 

and  t 

he 

n  s 

t  i  c  a  1 

b 

ig 

on  in 

s 

ome 
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Thought    of   dead    rabbit    I    saw   once    .    .    .    thought  of 
death  without   after-life    .    .    .    tried   to  will   salivation  to 
stop   on   subsequent    trials  .... 

I   tried    to    think   of   hot,    dry    sand   while   at    the  same 
time   concentrating   on   not  salivating. 

These   are   hardly   distinguishable    from   the    statements  of 


four    least  s 

u  c  c  e  s 

s  f  u  1 

inhib 

ito 

r  s 

f  r  om 

At  first 

I  tr 

ied 

to  thi 

nk 

of 

my  s  e 

which  would 

cause 

my 

mouth 

to 

go 

dry  , 

ing .  After 

the  f 

i  r  s  t 

few  t 

ime 

s 

I  jus 

trated   on  re 

due  in 

g  my 

rate 

of 

s  a 

1  i  va  t 

I    tried    to    imagine    the    accident    I   had   not    too    long  ago. 
It   was    a    terrible   wreck   and    I   got    hurt   worst    of  all. 

I   personally   thought   about   a   previous   experience  in 
which   I  was   afraid  .... 

I    tried   concentration   first   and    then    [imagined]  dust 
and    cotton   in  my  mouth. 

In  addition   to   the   above    lack  of   correspondence  between 
the   verbal   report   and   the   appropriate   physiological  response, 
there   also   appeared   to   be    little   relationship  between   the  sub- 
jects'   frequent    estimates    of    their    success    and    their   actual  per 
formance.      One   reasonable    explanation  which  has    been  proposed 
(Kerr,    1961)    for    the   belief   that    one    can    influence   his  salivary 
response    is   as  follows: 

In   the   waking    individual   the   mouth  normally  contains 
saliva   but    there    is   no   awareness   of   this    fact.      When   an  in- 
dividual   thinks    about   or    sees    food    his    attention  becomes 
focused   on   his    mouth,    and   he   becomes    conscious    that  his 
mouth   contains    saliva.      Not   being   aware   of   the   presence  of 
saliva    in   his    mouth   before   his    attention   became    fixed  on 
his   mouth,    the    individual    interprets    the    sensation   of  m.outh 
watering   as   arising    from  the   arrival   of   saliva   in   the  mouth 
In   fact    the    sensation   arises    from   the    concentration   of  his 
attention   on  his    mouth   and    the   actual   amount    of    saliva  pre- 
sent   is   not   materially   increased.      (p.  44) 

In   summary,    there   has    been    little    support    for   the  as- 


sumption   that   voluntary   control   of    salivation   is    possible    to  a 
signal   when   that    signal    is    not    paired   with   reinforcement.  On 
the   other   hand,    the    conditioned    salivary   response   has  been 
found    to   be    subject    to   considerable   voluntary   control,    at  leas 
in   the    inhibitory   direction.      Further    investigation   of    the  re- 
lationship  of   salivation   to   more   general   attitudinal   and  emo- 
tional   states    of   the    subjects    seems    indicated    and    is  perhaps 
more    promising    than   manipulation   of   the    conventional  stimulus 
variables  alone. 
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APPENDIX  B 
QUESTIONNAIRE 


Subject's   Reaction   to  Experiment 

On  the  following  pages  are  some  statements  which  ex- 
press possible  personal  reactions  to  this  particular  experiment 
Please  indicate  your  honest  reaction  to  each  of  these  state- 
ments by  circling  a  number  from  zero  to  100.  If  a  statement 
describes  your  reaction  almost  perfectly,  circle  100.  If  it 
does  not  describe  your  reaction  at  all,  or  describes  the  oppo- 
site  of  your   reaction,    circle  zero. 

Be   sure   to   use   the   entire   scale   and   not   just    the  ex- 
treme  values   of   zero   and    100.      It    is   quite   unusual   for  these 
values   to   represent   a   true   opinion.      Try   to   make   as    careful  a 
quantitative    judgment    as   you  can. 
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TEST   OF   REACTION   TO  EXPERIMENT 


Having   been    in   this    experiment,    my   degree    of   willingness  to 
serve   as    a    subject    again,    if   asked,    would    be    (Circle    0  if 
very   unwilling;    100    if   quite   willing.      Remember    to   use  in- 
termediate  values    as    required    in   all  items.) 


0        10        20        30  40 

50  60 

70 

80        90  100 

extremely  unwilling 

From  my   personal  point 

of  view. 

this  e 

xperiment   had  great 

value.      Circle   0    if  it 

had   no  v 

a lue  at 

all;    100   if    it  had 

great   value;    intermediate  value 

s    for  r 

eaction   in  betx^een. 

0        10        20        30  40 

50  60 

70 

80        90  100 

no  va lue 

great  value 

In   this   experiment,  I 

found  mys 

elf  res 

isting   an  apparent 

attempt    to  manipulate 

my  behavi 

or .  Ci 

rcle    0    if   you  noticed 

no   such   attempt   or  did 

not   r  e  s  i 

st;  100 

if   you   noticed  and 

resisted  vigorously. 

0        10        20        30  40 

50  60 

70 

80        90  100 

no  resistance 

eat  resistance 

I   believe   that    this  ex 

per  iment 

r  e  ve  a  1 e 

d    little    or  nothing 

about   me   as   a  person. 

Circle  0 

if  you 

believe    it  revealed 

nothing;    100    if   you  be 

lieve  the 

exper  i 

ment    probably  re- 

vealed   a   great   deal  ab 

ou  t   y ou . 

p        10        20        30  40 

50  60 

70 

80        90  100 

revealed  nothing 

revea le 

d   a   great  deal 

My   over-all   reaction   to  this    experiment   and    the  procedures 

employed    is    that    it   was  an   anx ie t y- ar ou s i ng  experience. 

Circle   0   for   no   anxiety  at   all;    100   for   ex'treme   worry  and 
anxie  ty . 

0        10        20        30       40  50        60        70        80        90  100 


no  anxiety 


extreme  anxiety 
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Recall   a   time   when  you   have   had   a   bit    of   dust   blown  in 
your   eye   and   had    trouble   removing    it.      If   you   assign  the 
unpleasantness    of    this    experience   a   value    of    100,    how  un- 
pleasant  would   you   rate    the   vinegar    solution   used    in  this 
experiment?      Try   to   give   an   average    rating   based    on   all  of 
the   vinegar    solution   administered.      Circle   0    for  relative- 
ly  much    less    unpleasant;    100    for   as   unpleasant    or  more 
unpleasant . 


0  10 

20        30  40 

50        60  70 

80 

90 

100 

much  le 

s  s 

unpleasant 

at  least 

as    u  n 

plea 

s  ant 

One   o  f 

my 

chief  reactio 

ns    to    this  exper 

i  me  nt 

wa  s 

one 

of 

increas 

in 

g   annoyance  wi 

th   certain  aspec 

t  s  of 

the 

pr  oc 

e  d  ur  e 

Circle 

0 

for    no   anger  o 

r    irritation  at 

all  ; 

100 

for  g 

r  e  a  t 

anger . 

0  10 

20        30  40 

50        60  70 

80 

90 

100 

no   anger  great  anger 

During    the    experiment    I    found    that   my   attitude   was    one  of 
passive   detachment   rather   than  that    of   an   active  partici- 
pant.     Circle    0   for   complete    passivity;    100    for   active  in- 
vo Ivement . 

0        10        20        30       40        50        60        70        80        90  100 

complete   passivity  active  involvement 

After   hearing    the    instructions,    I   still   expected    to  be 
tricked    in   some   way    in   this    experiment.      Circle    0    for  com- 
plete  acceptance    of    the    experimenter's    presentation   of  the 
procedures;    100   for   great    suspicion  of   being   tricked  in 
some  fashion. 


0 

10 

20 

30 

40 

50  60 

70 

80 

90  100 

com 

plet 

e   a  c  c  e 

p  t  an c 

e 

great 

suspicion 

One 

of 

my   ch  i 

e  f  re 

actio 

ns  throug 

hout 

this 

exper  ime nt 

was 

one 

of 

great 

inter 

est. 

Circle  0 

for 

extre 

me   boredom ; 

100 

for 

gre 

at    i  nt 

er  e  s  t 

0 

10 

20 

30 

40 

50  60 

70 

80 

90  100 

extreme  boredom 


great  interest 


My  most   general   reaction   to   the   experiment    falls   as  indi 
cated    below   on   a   dimension   ranging    from  disapproval  to 
approval.      Circle   0   for    strong  disapproval;    100   for  ap- 
proval. 

0        10        20        30       40        50        60        70        80        90  100 

strong   disapproval  high  approval 

When  you   heard    the    tone,    did  you    imagine   a    sensation  of 
sourness? 

0        10        20        30       40        50  60        70        80        90  100 

not   at   all  very  vividly 

Subjects    report   many   different   ways    in  which   they  have 
tried   to    influence   their   salivary   rate.      We   would    find  i 
very   helpful    if   you  would   describe   how  you   tried    to  in- 
fluence  yours.      For    instance,    did   you    imagine    some  kind 
food?     Did  you   just   relax  and   try   nothing?      Or  what? 


Were  you  asked  to  increase  or  to  decrease  your 
salivation? 


Increase 


rate  of 


Decrease 
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APPENDIX  D 

Table   6.      Mean  Group  Responses    on  Questionnaire  Items 


Item 


PF  Group 


PI  Group 


NF  Group 


NI  Group 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


8.35 
6.  18 
2  .  94 
4.94 
3.53 
8.  29 
1.  76 
7.82 
0.  76 
6.06 
8.47 
5  .82 


6.  94 
5.31 
2.44 

4.  00 
3.  13 

5.  00 
2.  19 
8.  13 
1.  38 
5  .  50 
6.63 
3.44 


8.00 
6.22 
2.56 
4.50 
2.67 

4  .  89 
2  .  89 
6.  56 
1.44 
5.  11 
7.44 

5  .  00 


5  .  94 
5  .56 

2  .89 
4.83 
3.  50 
6.  56 
3.33 
6.  94 

3  .  00 
5  .  28 
6.  11 
1.83 
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APPENDIX  D 

Table    7.      Within-Group  Differences    in   the  Questionnaire 
Responses    of   High   versus    Low   Salivary  Responders 


Item 

PF  Group 
_z  Scores 

PI  Group 
z  Scores 

NF  Group 
z  Scores 

NI  Group 
z  Scores 

1 

0.99 

1.  33 

1.  12 

-1.71+ 

2 

1.03 

1.81  + 

-0.93 

0.46 

3 

0.90 

-0.22 

0.50 

1.43 

4 

1.42 

1.80+ 

2.0  6* 

0.90 

5 

2.05* 

1.  10 

0.  72 

1.  12 

6 

1.81+ 

0.11 

-0.78 

-0.77 

7 

1.46 

-  1.  18 

0.05 

1.66+ 

8 

-1.8  7+ 

1.73+ 

-0.71 

-0.76 

9 

0.96 

-0.05 

0.  52 

2.  6  7# 

10 

1.03 

■     -  1. 18 

0.  54 

0.27 

11 

-  1.03 

-1.01 

-0.18 

-0.99 

12 

2.18* 

0  .05 

-0.99 

1.23 

+   p  <   .1  two-tailed 

*  p  <   .05  two-tailed 

#  p  <    .01    two- tailed 
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